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Abstract 
The Virtual Instrument is usually understood as real computer controlled measurement system. The control of the physical 
instrument, which exists in the background of the computer, may be performed using the computer keyboard, mouse and display. 
Wider understanding of the virtual instrumentations includes also a variety of the computer based applications for the processes 
modeling, instrument simulations or execution animations of the measuring systems. Presented paper try to point out to an 
example of using a Virtual Instrument tool (created with LabView software) in the teaching process in Sciences area. The use of 
LabView in a Physics lessons was illustrated by “RLC series circuit” experiment. The application was made in the frame of the 
three years Socrates-Comenius 2.1 project “VccSSe – Virtual Community Collaborating Space for Science Education” (no. 
128989-CP-1-2006-1-RO-Comenius-C21), co-funded by the European Commission, Education and Training: School Education: 
Socrates: Comenius. 
© 2009 Elsevier Ltd. 
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1. Introduction 
Science subjects strive towards an understanding of the material universe. To gain this understanding, researchers 
systematically question nature through experiments. Those experiments are designed to challenge existing 
hypotheses and provide clues to more powerful theories. However, experiments are not only essential in expanding 
our knowledge of our universe, but play a key role in Science teaching. Experiments allow students to observe 
phenomena, test hypotheses, and apply their understanding of the real world (Gorghiu, G., 2007a).  
Certainly, experiments are necessary for the advancement of the scientific knowledge. However, experiments are 
equally important in Science subjects teaching because they allow the students to enter in direct contact with natural 
phenomena. It is known that the world of the 21thcentury is dominated by an ever-growing number of technological 
innovations. But unfortunately, a grooving number of students leave school without a basic understanding of the 
physical principles which consist as the basis of the technological development. Therefore, considering the Science 
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literacy in most cultures, the usefulness of motivational experiments for the advancement of the Science public 
understanding would seem to be beyond question (Patton, J.B., Lavanetti, P., 1996).  
2. Methods and Discussions 
Virtual Instrumentation (VI) can be used not only for the real-world instruments building, but also can be useful 
for building applications, which simulate real-world devices and instruments operating, and for animation and 
modeling of the real physical processes (e.g. Physics experiments). The last ones represent an important and 
significant characteristic of LabView, which can be used to create useful tools in the teaching process. As examples, 
teaching fundamentals of the Physics phenomena or demonstrating the methodology of Physics experiments can be 
underlined (Tlaczala, W., 2005a, b). 
LabView software, registered trademark of National Instrument Inc. (NI), is a specific instrumentation and 
analysis software for PCs running. It represents a programming environment that include specific tools necessary for 
instrument control, data acquiring, storage, analysis, presentation and integrating of those features in a single 
system. It uses graphical programming and a special graphical language called G. The main goal of LabView
represents the creation of virtual instruments. At the same time, LabView is a system based on the data flow 
principle. Such system consists of executable nodes that perform only when they receive all required input data and 
produce output data immediately when they enter into execution (Gorghiu. G, 2007b). 
Here is presented an example of using of a Virtual Instrument tool (created with LabView software) used in the 
teaching process of the Science area. The use of LabView in a Physics lessons is illustrated by the “RLC series 
circuit” experiment. This lesson was implemented in an upper secondary school Physics lesson during the first 
training period of the on-line course “Virtual Instrumentation in Science Education”, one of the outputs of the 
VccSSe Project.  
Figure 1 illustrates the “Front panel” of the Virtual Instrument product created with LabView software 
Figure 1. Front panel of a Virtual Instrument product created with LabView software
The Virtual Instrument gives the possibility to the pupils to modify the values of the voltage, frequency, 
impedance and capacity and to view the results: the current value and the voltage/current phase difference change. 
Thus for one set of value of resistance, capacity, impedance and frequency, pupils must obtain the resonance 
frequency, and also for a certain value of frequency they can observe the resonance phenomena. 
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Figure 2 presents the “Block Diagram” of a Virtual Instrument product created with LabView software 
Figure 2. Block Diagram of a Virtual Instrument product created with LabView software
The “Block Diagram” contains terminals corresponding to the front panel objects, control and indicators, as well 
as, functions, structures, subVIs, constants, and wires that carry data from one object to another. Functions, 
structures and subVIs are program executions element-nodes. The subVI icon represents a program placed as a 
subprogram within other VI. The collection of listed above objects represents in graphical form the source code of 
the program. During program execution, data are transferred between the “Front Panel” and “Block Diagram”, and 
carried between icons on the block diagram. The path of data flow on the block diagram is determined by wire 
connections (Suduc, A. M., 2008).  
The main goals of the lesson become to guide the execution of the experiment, to give on-line instructions and 
information about the involved subjects, to stimulate the participation of the pupils, development of the 
exploration/investigation and experimenting capacity, through the use of set of virtual instruments. 
Learning by simulation is generally faster than in the traditional instruction in simulations can be more effective 
for performance improvement. The reasons for this effectiveness are justified by the conceptual change obtained by 
demanding pupils to state explicitly their suppositions and implicit reasoning.  
The created experiment was successfully in terms of clearly presentation of the lesson objectives and, at the same 
time, having the following advantages: easy access of each pupil to experiment, helping for the identification of 
cause-effect relationships through observation and interaction, underlying scientific models that are not easily 
percept from direct observation.    
3. Conclusions 
The importance of using the Virtual Instruments in the teaching process (particularly designed with LabView) is 
emphasized by following aspects: 
• intuitive graphical interface that allows using the “drag and drop” technique to create user interfaces for the 
applications with pre-built objects;  
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• the application functionality can be specified by assembling block diagrams; 
• the intuitive graphical nature of Virtual Instruments (especially designed with LabView) allows pupils to 
focus on the theory being taught and not on tool manipulation and programming nuances; 
• increasing the attractivity of the teaching modalities which combine VI with traditional experiments, the 
interactive components in a lesson becoming more important; 
• the pupils’ feedback was a favorable one, expressing the strong conviction that the new developments in 
the Science lessons will use virtual instruments on a large scale. 
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